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Abstract of JP9005650 
PURPOSE: To obtain a processing method 
adequate for paraxial calculation of an optical 
system for calculating the paraxial quantity 
developed around the reference axis of the 
optical system including a curved surface (off- 
axial curved surface) which is not the plane 
having the plane normal not aligned to the 
reference axis at the point where the optical path 
(reference axis) of the reference wavelength from 
an object plane to an image plane intersects with 
the curved surface and a processor using the 
same. 

CONSTITUTION: At least one among A, D, B, 
&Phi of the Gaussian bracket by which the 
calculation equation is obtained, focal length, two 
principal point positions, magnification &beta and 
the paraxial quantity of back focus are calculated 
for each of the respective faces or over the entire 
system by the technique developed around the 
reference axis of the optical system including the 
off-axial curved surface which is not the plane 
having the plane normal not aligned to the 
reference axis at the point where the reference 
axis of the reference wavelength from the object 
plane to an image plane intersects with the 
curved surface. 
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50 ossttmifir^A^mtinfititi>^^»ittmv 
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[0 03 9] (B-3) mtffifrb&mtC^ttZSSm [0040] 



f cos 6 '(cos $ 'cos £ *cos £ +cos 0 sin £ 'sin £ ) 
costf (cos* 'sine'sin^+cosflcosj? cos£ ) 



D-1/A» 



cos $ (cos 0 f s(n £ 'sin £ -nx* 0 cos £ 'cos £ ) 
cos^costf 'cos£'cos£+cos0sin£*sin£) 



(Sfc£8) 



2(^008 0 '-Nooe * Hoos^'coe* C0Z+<C08 tf'ein S*cost*coe $ co*t '«n£ )ClHcos 0eos0'6h /Tew* C20] 
>/cto7co77'<cosT^ 



(»5£10) 



u 

h„ '=A* h v (J»Stl3) 

a„ "=<I> y h„ +D V a v (1KS;i4) 20 

hu ,i=hv '-e* ' a v ' (2&S;i5) 

a, +1 = a v ' (£5:^16) 

A, B. <t>, D*»»©7^AXK:oc>rtt#L/ft:«F. 
£»035*»A, B. D#««7^A*«8^te#& 

[0 04 1 ] «f(C. 

( b - 3 - 1 ) mmft^mzt^xffi&off-Axiawm 30 

( B - 3 - 2 ) «BE!**»^ft < i 1 1 ffi©K*»£ 
5*. ^Jg*fM^C 11 ^OrC O2 iC 2O cos a 0<?)J:h*i 



/ cos 0 '(cos 0 'cos £ '< 
y ca*0(cos0'sinrs 



'COS £ +COS d sin £ 'sin £ ) 



'sin £ 4Cos $ cos £ 'cos £ ) 



Q 1= 0, Q 2 =Q 0 cos 2 <9 ($S$27) 

(B - 3 - 3 ) tWB^JRJCtoCiT^SnSSWBStt-r 
^rC 11 3WOt?C.,iC lQ cos l 0C[>Jt3WSaiR:&Sffi 

Qx=0, C 2 =C 20 cos 2 0 <»S27) 

[0042] *^<DX-AU>X#S*tt, 

(C- 1 ) ®ftffi^?>«fflCC^/c*W«S<3!>SW»^ 

bit 

[0 04 3] 
[«16] 



<»3*8) 



Da1/A= 



00s 0 (cos 0 'sin £ 'sin £ +cos 0 cos £ 'cos £ ) 
cos 0 '(cos 0 'cos £ 'cos £ +COS 0 sin £ "sin £ ) 



2{N*ooe * '-Nooe « ){co8£'coe£CC2+<coe * 'eh £ 'cos $ <coe 0 cos £ 4 «in £ )C11 xxa * cos 9 "sin S'ein £ C20J 



U 



50 «SA, B, *, DZmLOTVAZtC^XntULtc 



(11) 
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[0 04 4] 

(C- 1 - 1 ) lWfEX-AU>**¥»«^&< ife 1 
tB©5Wffl*^ ^©SWffl^C^^OTCp.iC,,, 

cos 1 eoit*5«ai (c^sffisfca 

Q>=0>C„=Q, cos 2 0 ($^27) 

©£«ffl#Ti>A*«#tt&mc&t,^£#rc?ET 10 fiUfri 
(C-l -2) iri2X-AU^X3fe^{C*$^T^$ll 

zmm&t^x c, » *s o t c „ <t c , , cos' e ©jt#« 

Qi=0. C„=Q, cos 2 0 
[0045] 

[0 04 6] (Off -Axi al3fe^©jfittJS6> 
l.Off-^xial^^i^fiRffi©^^!* 
1-I.0ff-Axial7fe^ 

fi£*^<ffl^6txr^-5*«|*^K:)i!fL. Off-Axial 

h. 

[0047] *m®io>j£m 

<D%m(D%mzz®ft¥mci5ttmwm±&m?6. 30 
staffs. 

[ 0 0 4 8 ] (1) *^{CgP^W«C-Ci>Ptif*tt**-ri. 
1/ . JRM© £ •) * i &#*fME J: < n K *) C £ * 

z(x , y)=C, , x 2 +2C, 1 xyK, , v* +ft . x 3 +3ft ! x 1 V43ft 2 xy 1 +a , y 1 
+E, . x 4 44E 3 , X* V+6E, , x 2 y 2 +4E t 3 xy 2 4E, , y 4 + . . . 



[ 0 0 4 9 ] (2) yt^ic-mm^mii^w&b^ 

C©<fc^{ci/T€«$n?»S»*i«-fi5W«:«tlfti 
oT^^tti^cS. (E4 3#M) 
★0ff-Axial3fc^©£lt 

ffiffiWS'SWi-ai/'Ec^ftffiCOff-Axialftffi) 
tf#^£Off^al#^£5£«U -?-©fll£04 3 

-e-©¥HSWffi»nxM©*fft5tt*a*t5^t,>©^. off- 

toiaW¥m<Dttmfrmftt S„ ) t©5£»i*flll3fc 
^©-SS*5^t<«^b/c^^fc$t?*s. -ISfcJ# 

^^ffi©^-^*"®^"©"'^"©^^©^^*}^^ 

(,>•**. Off-Axialit^K^m^-SCitCT-S. 
[0 050] l-2.0ff-Axial*^©«fiSSK:®Lfcffi 

0ff-Axia1*3^£1f £Mi-M(C*ffitt£}$it& 
#*S2§^^3itgifcMg!J*5Sfc^ft-e*.z>„ CCt 

tcbO&m^Z. % bTMK£*fe-r5££z=f(x,y)©Jfc 

icmith, z<Df&z<D&x<Dwmm&> wmzomt 



[ 0 0 5 1 ] c©J: 5 {cSiSf4i©S***'Wcffi^ 

ES©#»* (»f£«i©i2g) SCi&< ffl^tt 
^tStt^Ci^-CtS (04 4#M) . ttcfZtC, 

2 ^©nen^i(4>@3£ lt 3 wmovmo&zmt <* 

tffttf&Ti^ X-C©i5«l: (fg»©gfci£8*>6$t5U 
Cti>X%6. 

[0052] 2ttti&w-itcmmmc®-?tcmiim ; £ 



(USD 

*««©® »f i-Mbr t * ©fiipattsST^r* A s c 

mmmmxm<<tcj;>5t l cmmmi / c®-,tc-\oc<i\ 
mnmximztixm. cotzmu^? n^b. a 

Sf»±©W3^*h;Ur C©W^ 

i) .t^©*^^ h-H-s ^^EfKDg&its , b 
^h;bb©|g«ffl) fe^CX^ («^^h^b©T^A 



(12) 



9-5650 



21 22 

GS3"<f h;Ur©«S*tffi) fccfctf! ,=!+<*> 

■r. 

[ 0 0 5 3 ] ii) .i) ■C^Afcte^d' h;Pi*(Sj^i' 
S. 

[0054] iii). ii) (DfL&tiZisVm&m'V? h)l 

[0 0 5 5 3 iv).111)OlS*iffltf©ttBiJ*ffllr». *© 
^*(CteWSJajT^©^nSl^^ f-jVs ' 10 
[ 0 0 5 6 ] v) .JMrffiJiOfiaiiJBJrK©*^'** h 

S„ C©^»CJ:&§!jf§5^h;l>b '©iEBIb, r©l 

^at*r©iiiBifeS4»S2. «sc3{csx-j-. fib! ■ 

©ISmKfcUTfiSSa^* h;bb ' «04 6{C0^L'C4) 

b ' =( 8b+A, +Ai ($5$4) 
OfclCI&ftK.ftmOxmibXtbZ. fflLflb+A, « 20 

i i-c&«>6ftS8«©it{g$) , a. Kmmm*<>> 

N'(cos0 'cos! 'cos!4<:os0sin £ "sin|)/(s 'cos 0)-N(cos 6 'sin! 'sing 
4cos0cos ! 'cos! )/(s cos0 ')-2(N'cos 0 '-Ncos0){cos € 'cos!Q, 2 
4(cos 6 'sin! 'cos!+<:os0cos € 'sin! )Q, 
+cos0cos 0 'sin! 'sin!Q,,}/(cos 0cos 0 ') = 0 ($#C5) 



* [0057] 3.0ff-Axial7fe^-C©ite^©K4S*T© 

3-1 Off-Axial*^r©*g»©^©*tlJ 
$5$2 £^3©*£**«oTia*OT{S**»5*8£tt 
W&bltQ ite^TJ:l>„ ftoTA, iAi ©r©l& 
©JttSJ^iH^titfi^fcWCftS**. *©l§if£#*t 

f^©fc«(c£«k^lB#£m(c^ b r fc o *i©{an«: 
ftzmt.-frntcimtific 2 -o©^* 0 i -r •& c i t* 

Dn©(4g«:4>ST^*;l'7-< »i»ft36?St;B. #88 
^ryAXWffitcSiJL/cA, ©m=0K: J: •)*§<&* 

a, k»u a, <om= 

l£) i*=7c/2©*« (*5?*JWBBK*H6) ittt 
©^©jStt^brt,*.*.,, c©fft±©#j±;jR^«:^L* 

±s« o . <m 0 vm&tmtftgMmmz t oxm 



Cfttts . s £t, t ' (CgjtS/cWC 
»ffi©tt«!5$4 &*©-?. t£*©jtttt£©-$ft§R£fc 
■2>£SWft!£«-C* S C £ S. 
[0 05 8] 3-2JB*fffi©iffilUI<D»tai*">f + 
?fs> h«cJ:SS#r©S;©^ 

*uc coses tifcg»Ba^c4a»©*^-e©e« 
©^ 

(N ' A)/s ' - (ND)/s- 4>= 0 (£Sb£6) 
iibShTSC CCtA, Ott 

[0059] 

[»17] 



30 



40 



[0 06 0] te^{ct>*>Sffl0c:n62oc[>S«±< 



/3=a/a ' =Ns ' D/CN's) ($5£ll) 

scenes ciwr*4. 

[0 06 2] 4.iSttH— X 
4-1 <B3l©^i/ + >^^9 h 
J£i-bCD<fc ^ tCOff-Axial^(D#ffiCC*s^r^^e/ + >^ 

3IB*£«Or*5<£*3W*S. Off-Axial ^<7)ii^4> 

r 

[0 06 3] 
[&18] 



CD 



50 <mx-ti+>l'*ls'7=b>Tv h4^-ofc^31*i-C*SC<b 



(13) 
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[0 06 4] 4-2 £$4hU--X<D^?£ 

3-2 r#*^*aB*T®S 

or, '=<K h* +D„ a* (SfcSil4) 

h„ fl =h„ ' a, ' (JS3515) 
Ov + i= a v ' (S3;i6) 

[0 06 5] «T«:*-S^A6tlfcST^A^€«CM'T 
[0 06 6] D.s.&^CD^en/c^^OD^-^CC 
*. 

[0 06 7] iD-UrMr^fflttSAw , *. * D, ** 
[0 0 6 8] iiD.WfOSi^orh, \ a, 

<8„ = a* / a„ * CtK;i9) 
[0069] iv)Jt#i/WftUffl<Dfc©rS:WWaS 
[0 07 0] v).B»#v^«»ffia>#^k Ktt&rtM 

[0071] vi).et±<wi«r*ae)6nfcffl»^i/^« 

t\ '=AI\ +B a t ($^20) 

a k ^^400?! dfcS;2i) 

Co 2 =(l/a+Vb)cos0 /4, c, o 
imhtimSKWfllb&CtifiXitZ. $/cC(Z)H<Dii 

coctfciBOi^ccoHcSio) 4«ofclf#Krjft&>«>* 
t4#r#£ e 

[0 07 8] ★Off-AxialJSJr® 
0ff-Axialffl»fH»5«ffl©J: 5 (CMUcBtt^U^ 

&WA=VD*l ScS«»Hfl}) fc»t?*S. L*L«c# 
C ©C 4 4fflJfH*¥BK ur^it WflMWffi-c* 



24 



* B , 4>, D 

[0 0 7 2] vii). $i£~Dtc±&<DA , B t 4\ D 

Xs k ' *ft«3R4|HI*©5S 

f=V <*> &fc*22) 

A!=(l-D)/4> . H=Nj A, (&3;23) 

A k '=(A-1)/ <t> H*=H ' A k ' (^24) . 

s.'^'Cf+A,') (tfc*25) 

10 [ 0 0 7 3 ] (04 7#JS: FBtfftm* H tfftf* 
HftSL F"»ft{tMUiL H'B«fflBEjS*iib-r) 

£ = a : /a k ' ®S26) 
[0074] 3.«#&Hr©»«f • flfcs 

[007 5] ★Off-AxialKWffi 
20 (9 ' r*&©r^^^>^^r^ h©A , D^l ift 

Qi=0>Q 2 ==Qa cos 2 (9 &fc£27) 

[ 0 0 7 6 ] 0 , Off-AxialSWffiCCfeC^r tty, z 
*lSl©ffi»tt©««[#Q 1= 0, Q 2 =C 20 cos 2 0 *«fcT 

[007 7] ^^C0 4 8 ^c^Tci: ^ ^S«I4^ 2 
il^0ff-AxialJ^2 *X&ffiVttH&KZ<DW&&fflL 

a^off-Axiaisf2 &m<DHBA&&i28) z^zmm 

tern® b x <x&x>0fflc u r tbl^ 5 c i k i: 

(l/a+l/b)/(4cos0), C 11= 0 

i<ci30ts*y7v>rv h©D 4Lr^t)5ti^ 0 ccdc 
4^^^^^r#^tlB-j®(D0ff-Axialfflffffl©^ 
Vlsvls^vTv h©#jflE»ttoff-nAxiai&)BJf«:J:S 

[0079] e.mt^<D&m 

Kil^tS/cJ: ^ L 2 ft £ Of f -Axial^ CDia 
50 ««S&ifil*hU-^©*ffi«Oft^ial»(DRW-©|R 



(14) 
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u&i^k>*&»©»£. ^mxitt^xomi&tfiT 
^Ax«#*i&t,>±#;i6*is©r. Rttiimttx© 

[0080] i).%^m%m>^ms.t^m.v-r> 

t0 08 1 ] ii).^«C^'> + >y7^^ h©^££/B 

• &M4g**7yAX&#£8Ffc&t> <fc 5 (CSSOS^ 
£&©r«s. io 
[0082] c©<fc ^jfi«ffi©7^AX&fftttc»a 

Wct^^at^rKftfrofc^rre*^ off -ax 
[0083] t*±.wm^&%¥&&mz'imw$i 

to*V*tim^ttft¥?jk<Dftm<Dmi;mic~?^x 
©)S?iSr**. 

[ 0 0 8 4 ] «±©ffltt©*-C*M LrfcfcJ: 5ft«JE 

ff-Axial*^)CC*f-rS»«ffilift(0ff-V\xia1ia*llfflife) 
**»rSCi*i"C*i. */c0ff-Axia1^JFs©-S® 20 

©Jf^^k3#r7fe^i or©ffltB*&ji{t-r*i§ 

iS$*S(#^©#ifi;<0 *H5E Lfc $ * rffiffJtt=&& 
[0085] */cC©H^«*^^«rffl^r«^$n 

fcai^«^*©«f4«©3fittai&%^^«cs#-r s« i 
L,r*£8!>«fetf£c.<!:#rss©r\ •€-©«»*flji,>fc 
tt»^#&&6yKMi!iSg*8ffiTm«. off^xia 

[0086] 3 6(CC©^S*afc0ff-.Axia1ia#a^ 
(CiOnJtli^ofcOff-TWial*^©^ h U-X© 

ofc8ifc#*>6fiU7'p v * ©iE«ubws&7i>A;*tt 

«BI^ft6Cf«:«i3«ai*»ffl-J-tlt*. OffWWal* 
^fcfcl»Tfc#**©»tt»££l»> 9RfH1*W»* 

[ 0 0 8 7 ] § 6{CC©$&$ftfcOff^iali4«lSli& 

{cioswffiJcstLr^tuisns^frs. ®&27)% 40 

■e©0ff-nAxial7fe^*1i^-rS0ff-Axialftffi©Jg|fffi 

*^*^*ffl©»tt©WK3S4 urswr na. off- 

Axia1^«{C*Jl,>rfc^JR©jfittJi*t#ffl-C7yA 

xttSttfc^fc-f. £i«i&±tt&#*©0K*ffiil£ 
[0088] *k*»W©*fl«Fft««IWK:-^l»Xlli 

w**. hi ^^©-i^wcffis&gisg©:^ 
vi>m-c$>*>, H{c*jt>r. n«gg^ft©tijii4B]s 
cm i3«cpuu Kte^T^ffSftST'n^A^aite 

iWSn^ROM i. C©Hff©l^©9-+>yx';T<bb 50 
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TfflU 6*1 SRAM 4$4f>^>^*y. 14tt*-f5** 

-Y>f--/ >?f : '<-1ZtLX<D-?VZ> l6«*-#-F 
14*$ Atf v$^u£*i«4©Hrft4Ufcl»*tftt 5 fc 
*© * - -f > $ - 7 3. -i X V * Z . 
[008 9] 17ttD-*;H'J7*^ t-V-i'CLAhOlS 
i*^g*^-r^LAN -/^-^WX, 19«RCM. 
SRAM. RS232C*S'f>$-7x-('X^4WL//cAffi*il 

g(«Tri/oj tiaras, i/o is Mt&mftWtSs 
mtmosm-vobz. 2a 2i»*MHetttM4 t,r©^ 

-Ffw X*ggfe<ktf:7n?e-f : vXi'$|g > 22B 
h'7 5 -* x 4>$&g20teJ: 7 a \d-<?4 x tgi&ii 

— !f - br - a ^ v > $ *£tc «fc x mux, <* ti S 7* y > $ . 
24* 7 y > * 23£#$lg£ ©WCft^aSKIiftff ft 9 fc© 

©T^:/*-^*-? WXr£>&. 25»«7j^g-C* 
9. 26««^g25£#§£gi©|Hr^&ift4ff& i 5 

fc©©iujw>*-7xwxr*&. i2». ±ie&®§ 

X, 7 KUX^X*>6&£'>Xf A;<Xr*£. 

[0090] **»WI«:*sor« > cpwi **. *e>*>D 
»y » * y i3©rcm sutctSiW s titc9m^m*n?} 

fif«, -en-en^-f >^*yi3©RAM H5tc<SiW§ns*> 

©"CAS. 

io 0 9 1 ] 02 b, *wwm&R&<<cmz>%M 
Wvwmtm— &fe™?yu-*+-hxi>z. ^© 

7P-«±IB4-2 ©^-CPL < imLta&k h U-X* 
^«:|iJo/ct©-C*^ 0 ^L/-C7^AXtRfftt©U-#B 
10©7^AX«C>Ft-r?>lfSL^to-jfc*i, ?IJ©7^ 

[0 0 9 2 ] H3 K*^oifii4ait»«:?tt-re«6i0d 

©ffiOMStt^©-^*^. 02©7O-#1 OC97 

yAXCTiK:2f4jil»-rS7a--c*|,©fc*fLS3 © 
•7 D --«(,> < -o*>(D7 ^AX-C©j5#iIB}:?:afe?ija<j{ctT 

[ 0 0 9 3 ] S4 icx&womiSstmcm z-mw 

yiJ4fflc>r at> u . ff ?H©IMI*tf «c 9 c <b (cJ: ^ 
>rv \-<D-?\-y •jtxzm&x^Z. 7^AXcT4©it 

»*03 ©B#iiHi«©»JW«aa-c*4*5 > 02 ©i^ 

[0 0 9 4 ] 05 (COff-Axial^Jfi©Off-Axialffi©^ 
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[0095] C Ct?{iOff-Axia13t^©Off-AxialtB© 

wmmzut-xommmm-) tbtcm&xmmzti 

«ei/t. iffl^*SW£*©ffl©a&*l&a£U 
KSEjfttr*>6ii0tt©*{*6«J^*lt»-r*. 

[ 0 0 9 6 ] C 5 bltim&V&m SC i fc J: 0 > Of 
f-Axia1*^©a#S*ilt»-C#SJ:^KJ&:S<tt^ 10 

jctra-r* c £ ». xnttciftbtis*0©iB 

C 0 0 9 7 ] @6 (C«Off-Axial^JR©jfi*H h U-* 
©#££$ -> T £ l> «X- A U >X© s. * £ 
UofcfflSffijfefclfca^P ? *©jfitt«*Ja&75>AX 
fefftt*5&<,><k 5 {c#«/SH©ff5tt*^1" * £ l> 5 1+ 

+- h©— ^fcTjcr. 

[0 09 8] CC-C3Ejk3*rJ:i>SB(!ti«. «*Ptt© 

bb#hj£©«£w& £ LrBje«**b-rflatc* 

9. ^«©IM4£it3iirfc<fcl>i*£«»CMffl 
Pi. «W*£ffiSgl©&-fftK > fli#fc£'*>££C£#s 

fig. ^7*-*X^£;&i£C£*5-C^5„ C© 
Hfci^Sftfc^a-tjftjS-rsofctt. dls 

tt£t^fcsji{t©^*ffl^fca«isit*fflt,>txii^ 30 

[0099] *KeLhiWILr*fc«Ul«lfP©7 O-fC 
8E-5t«HlSnffl*SnfcMm©J£IS0!l*^-r. &JM 
0i KteWS25©*m$Sgit&§*n:fc<fct!>L > 23©?* 

[0100] *T*9tmD9mtt 1 K-3i»ri»wrs. 
[ 0 1 0 1 ] 07 tcimm&wztix^zmRffli ©of 

f-Vtoc1al36*3ft©tt«. #ffi©BBg. mt mm®.®? 

icmt <«. « 1 «*5te0!©g&f£-*§S?^ 
Ul>5„ fi&©^{co^-c4)|Bl1i-CS).S 0 ) . 40 

[0102] ccnmncmstitcT'-iKDmmm^m 
s zm-oxam-tz. com^^xm-Axiai^m 

• ■xtttbwwmXMt**) Kfe-oXM&lC i #@ 
©UfcSiliii-J-*. *LT*^*tt0flWVxial#£fc 

[0103] fcr, 0t K*si,»rB5fe-r® 1 ffi©*« 
xwimvmwmoq&izzmikttzt&tc, m so 
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&twm#mB<otp&timzim <mmm) ©n 

WftH«3W»«:BlU-caitfrS*|fi)'C**. 

[0 1 0 4 ] ^i/c. &k sssawfi©*?***!^ 
*>?)i> hWitM^mict^xtim-wfox?* b lxi> 

[0 1 0 5 ] m : JKj&£ il 0 gl 2 ffi &CfoJ#> 5 £$|A 
vf4 : IC&£a9 hffift (08 ©Wrt) rz ffttc 
*ftrs^atii»3K:9o- ^a^em 

X. 3fe***«)*f*»ilf©iif«Jtt**fK». *8*f 
T *©H©»ttt «Er KM £ 0 i 
m&$M? i> g £ T £ d - **jg«*«:tt£ l, 
r. o-*;HS«^r*©ffi©ffi^K*^bft:*#t^tt 

[ 0 1 0 6 ] mi ^©YzWjr©^ hft«^>pt 

mnm>z mcMbxmttmvijfoZiEt bttnme 

i (^ffi° )f^-r„ .tor. ##WB©*«S0!rrtt&ffl 
©n-*jn^ffl©M.^B08 tf3©vz^ffi±fi:*£ 0 
xzteiyxYE^-coffi©®^}**^, §6tc, ^iffi© 

n-^^jiacx.y.z) ©y,z #Bj&MM^(X,Y,Z)CC 

[ 0 1 0 7 ] z m : o-**ffi«©jR^i4ao. mm 
i ta^-iew 

x «i : n-*;m^©JH*4a0. YzE^LSitafi 

©raP§^-rx*7-». I*fi . vdi«0iffl£^ 
( i + 1 ) 0ffl©j«»©®Jf*£ry<fEr*S. 

[0108] a*$jiitffi"ti mm%-mcmw(.c<m 

ffi«rWLTt^„ *©rt©«BS|5^tt»ffl^K£ bX* 

©ft*¥Sri^iabr*6t>-r„ itffi^is^(c*j^t: 

«. ffi*^Sri©|f-^tt, |$W0-*«»z 
[0 1 0 9 ] ttc, SOtW*©**»B^tt< £fciie 

**»tt*«Ht-ireu:*i/. -e©^tttt»«i £« 

&ofcWT©SK:J:»)atoSnrt,»S : 



(16) »B¥9-5 65 0 

29 30 
z =Q 2 y 2 4C J0 X l 4^ J /4C al x ^ y^Co 4 Y 4 +CI»x 2 v , 4C 4 aX , (&S;30) 

[o 1 1 o] q 3 =Q a =0 -^*it*L/rjac»r**. ) . 

[0 117] Bl0fcfcl>Ttt&B©'*7~©7^A*tt 
^WcSnSW^iiai^ftc&^K*^. 6U:<D*ff io iQoCos 2 0©tbWi fcS£l>fa*|*oH(K«(jfcS27) 

[0112] C<D«fc«l ©0ffnftxial**3RttS«B 3^*©ifi«fl^*B)Br*±r*^*&. 
(D^rS^$n/cm^Mt*^ 0 tiftMOftg [0 118] &*5C©*»«« V K^C0iRSS<!:©A^> 

icmfm+zm. m&szmimt^zHttmdt x <t ©Haras***** t tc&>j><Dr l 
j«UTc»*^BoB}&K**fe , ra:»B©^--x*sf #a«»T^A^ttfftt*j#fcac»«t^(c#B©«** 

©<fc5&ffi**b*>9 *"tt>J:5fcB48©, 20 a»Rtt©#ffiCcj: 0 Ki{fc*^»r*»}fciaSfo-« 

t)bfcOff-^rialSClHB*-<-^Kb. 3*S5CH«II*. (01/4 CD3SH; BllMa«43^&J:9K|^3ftr^ 
fctifc&s) ra^br^So X#» h©**Stt0.1mi «Tfctt4r>ri>*) , 

[0113] t©^ttHttW&2 #cffiB***bttT{B B13©* 5 -/ ^ h-J/a><0B*64>t>*»*<t5fc»B* 

*J&*iSC**. *UT*©^©S*tt^Tif*Lfc iS$r#j&K^?>?W ^h-Va>©Wl^i^ 

JS2 B*»6*6 B*t?©B»K©»fiai*«**2 -7"Ct»5. 

*LT*(D»ffl8t«IS**fci«:^ttftetl«K: [0119] Xtc*mi®mi&m2K-^X®m?Z>. 

*>*>o<>-rj:5cc^7-/^«c^-raim«»2 [o 1 20] Bi4ecKBH^3tiT^ssij»«2<Dof 

B©tg£ttB9 ©<fc5R:&S. 30 f^aijfc**©tttIL -&ffi©eg, Wft, WffifXO? 

[0114] c5btcwmt<D^%m&£iszMi -$im4 tc^t. 

m&Mt~&Z&tt&&2&Dmi. *fctt<fc0-«WS [0121] C©Off-Axial*^ttSWffiiftttCDa 

9<zHRAik:J:S«RB. Skfc© r^*be^o<&^{c JfBr«J«3h^«U5©IS««'r*s. cc©*«>fc 
o*fco^sns»»<oas(DjH^36stt«sti6»» «*/m«H^5ci«?5 e ) ccc*c© 

©*fc*Sfc»fc*R©B©lni. jM£(DR(cSaem 3l^t^brc*S^B©BJBtt***>-«tl/r 
»-jR@(E2 <X1bW<D®&28) omi [0122] ^CCCO0ff^Axial*^JKO^7-<I>*5j: 

ft^B©ftIX(cJt^rSLt>C ifrMfflTC**. ADffiKB* Off-Axial2^SB*^-^(CLfcd»S28) 

[0115] *KCO0ff^al***©^7--*toJ: *S6{c^#tR^Bur¥B^-xoat[atL)©^K: 

tf«fi*©is**s©£ffir©ffl, *j<fc^*r©fi%± se»Lfc6©-e*s. 

iaa#tf^07 n-Kflij-3Ttt*ufc»*4ii3 cc^ [0123] Mfc±iBtttra©5 ^ &®*s£zf3$kv 

j^©X©JRHi*««. 0ff-nAxial2*ftB*^-X«:L (D£015K, £S©Ji<£j£gi £j£tiML ^9^7*- 

©»«cSBftufcfc©r*s. leki^To c&fcBier Bg&#7 a xffiffft^b^ 0 

[o 1 1 6] jBcftBav^y-ao^Ro^^-ory 50 wi»J:9K^^ib*!t*LrtBi>r**. ) 



(17) 



WHPF9-5B5 0 
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32 



Sl5^fc^r«§ffl(D^'7-<DT^AXffi?Jtt^/h3^ 
IH#$lr>#> C©C&tt*5 fcfclvtQ, <tQ 0 cos' 0 

[0 124] C®XtM^ttCtl60Hfr6fct>»SJ: 

Rito-w-c* »k ±*©^7--t««»oryA^tt 

Cft*«J*©V4 ©»; JMlMl^to^5J:5K:|fc*: 
^ntl^o KD**SttO.Urm HTlCttft^t 

fcSiSIUfflffir^iR^^-f X >a >©4>&l>3£ 

[0125] »CC*»WOSI»«3K:oC^rSWi'J-*. 
[0126] Hl9U:llffBH3M^Snr(r>SiafcW3 ©of 
f^al#*«©m #ffi^iBB, m iH5tt©^ 20 

[0127] COOff-Axialje^JRttOff^AxialSWffii 
OffwvxialiSSfffi©M^fla^r«SE$ ftfc#jtS,£©*£ 

r«*S3W % *<Dft***^6 ©ffiffl£©ftg, ffi£ 

&oym<DymtLtcm. cft^©E«off-Axiaijg#r 

[0128] ^CCC©Off-^al*^*C!>Sffi*JJ:W^ 

7o-K|ijor»t»U3tal6»*a7 cc 
\t s Off-nAxial2^MSr^-^CCL/cSS^28*S65C^ 

[0129] BkLhlBW»tt©5ft, SfflfcitteKT 

02O^*5C^r«#ffl©/S7-©T^AXffi#tt^*^ 



[0130] conaswrttcneoEa^etto^sj: 
HMMWr * s » r y a x & i > j: 9 tc# 

(S*$i«©i/4 ©I5B ; MfflftftifefrS <fc 5 Kffcfc 

; 023©fv X h~^a>©0#>£> 5 

[0131] *CC*|6W©ia6«4«coC»rBi9i-rS. 

[0132] H24«cKBBH^3nri^SafeW4 ©Of 
f-AKial**3R©m &ffi©ES, ffi7f£K©r 
-££*8 KI^-T. C©0ffWVxial3fc^*»0ffW\xialS 
»ffi<h£#©S*Tffi(¥E) *ffll>T*Jfc3tifcX-A 

^2 Dfr&&6 ffi£fg2 ^D?^ S&7 
S^rm3 ^0?^ mi2®^6mi6M^m4 ttyirt 
Lfcit, ^2 ^D?^i*3 7a9*©IBKL !&3 ^ 
P 9 2 £l$4 :/U ? *©RB|S§£ nj^<t LTX-Aifffc 

[0133] ^C©Off-^al3fc^©^*7-<f>4c5<t 

*DW 7 402**0*026^^0 (ScfcH26T?fcBS 

^C*J, C©^rB#B©^'»7-©T> ; AX^#tt©^^ 

flWttfcJS<C4**T?*S. ^©^Q, 4Q a cos l (9© 
Jrb^l «cai»fB*^fflft2«0KS27)©S«ffl3&«ry 

©^fflH-^^r#MT S C 4 «c J: S c t 

[0 13 4] */c0l4Tb^-5J:^CC v C©JU6^BS 

[0135] ftW2srt*to*6ac>fl^x*->u# 



(18) 
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ifc*3ftfc026?«b**fig©2S#©7yAX&#te 

itn''X®M£ t v > x i om&v® r> x tr > * £ sfo 

p<9 -) S/cW7yAXtt#tt£}f fc 

«c&e©iw* ummv^mx. <t 9 sstft* 

fg$©7^Ax^??tti&^sc^©{c>!tfc;ur > 027©x 
tf? hy^^A(S^W©i/4 ©«6H; SfcMfjttf 
fc*>£<fc5itfc*:;**vrt,>£„ h©*i*3«0.1m 

m JWT«C«)&:oTC^) , 028©^^^ F--^a>(S 10 
*«»©l/4 ©«i ) OMfr hbt>fr2>J:5itC&Zf— 

[0136] 'Xicx&wvmmm K.^x$m?z>. 
[0137] m2<&mwmifi7nZirix^z>ws.ws ©of 

f-^xial3fc^©{±8£, &®©iBg, ffijf^©^ 

-$*«iotc^-r„ 

[0138] C©0ff-Axial3fe^«S*IS«^'e^ 

§tifc»^©««^-c*.s. (c©^*>«s©a§{c 
fo\,x^zmm<owm£.zmt>ttt lx itm&si 

8) ©^S;g|5^'*i#^3rrS©-CMS^Off-Axia12^ft 

Off-Axia12;Xftffl©2 ^*(J«*itt±CC*^©-C. 
^27) ©£#£«/<: I, Tt,>.&„ ftoTjSttffjftWCtlk 
©R*fH«^CCTyAXti!c#tt*5^<. 
»©J:5<CSW&$C<!:#pI«6'Cifc.S. 30 
[0139] ^KCCOff-Acial^^^'^-^tect 

af*fs^©jatts©§®r©fii. tszu^rnxomi. 

IBtt#©7a-{C»J-,-CttmUfc^?:*lltCm-r. ? 
iSaO<i:^e.©ttfc^<7i>A^tt??tt*5«:^„ 

ccx<D&mx<b&M&<DitU<D®&&>>wmR<DiR® 

0ff^ia12#ftS£^-*tel,/i:<$St5$28)£3 
e»«c<*iBl^MH L X ¥B<- *©(gfc£i)©^ltg& 
Ofc &©-?£>£. 

[0140] HCC@30K&ffi©>'<7-Ri>'£^©-'-> ,, 7-- 
0TP&Zifc#\i%#?7 £LX$mbtc't><D%:m-$'. 40 
C©0*'6b*^<t'5K: i C©&«SE. £&<*:&(t:£ 

fcfli^©fRII*vj\$ < &3 £5 {c^ffi©^©^* a 

^*©/^y — Pffi®m<DT VI* XtitW&MU l>©K:*te 

LX. 031©X#? h^^^A(^^J|j©l/4 ©© 

H; WtMmmt)fr2>J:5lcm;ZtiX^Z. x#v Y 
©AtSWo.lmn jyTWS^Co-CI,^) . S32©f J ^X 

M^fv;U-Va>©^fclv)fc^£i&-3-Cl,>£. 50 
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[0 .1 4 1 ] *K*«W<WWIl«6(Con-cilW!-rS. 

[6 ij 2 ] 033CciKMS* 5 ^§*xri^llifeW6 ©of 

f-A>rial«*«©tt». £ffi©IEB. «tt. BBBttOf 
~££^i2«:7jrf 0 

[0143] C©0ff-^ial3t^»0ff-^xiaWWM£ 

««i©)i«-c^3n/cm*©*SfiiS-c*s„ c© 
8) %ffi^rsiutibs 0 fc/£L/Cc-c©ss«ffitt 

(S&5$28) ©^5iSSB^^I-^©-ClKS^Off-Axia12^ 
ftffi£*offeDL/J!p^©2 £u5«8itMfti:(t*.&© 

^27) ©^*jH/cu-rt>-&. st-ptiattW(c 
*> fe*f4^©«t 5 «:m •? a 5 c t # pjtrc* * . 

[0144] &KC©0ff^al3fc£&©&Mte <fctf£ 
*t,T£*©*j6Bli. ±5 
fig. M»*7*-*^©7yA^tt»tt*JJ2W«© 

©jfiiftt*>£< 7^AXffi#tt*lftl/». &*S. CC-C© 

&ffi-c©ifif4s©tf-g[©^{ctt 5 njNtoaofflRi*. 

0ffWV>ria12^ftffi ) Sr'<-X fc L/cd&S28) iS^K^ 
<DX$>Z>. 

[0145] M{CH34K#ffl©-'f K>-m$±3k<0>*V~. 
<DTl?&zmi&*if77 tLX$mb1tb<D*7r&. 

<7i>AXtfcfftt*J#orir>&(,>. &tec©^&{Jil5 
&©«£#WS < ft * «fc ) Cc&M©fl$£ g Sfrlfclt©^ 

®ji 9 — ¥>8i<g*©7 VA X«R??tt*5J&:C^©K:*H5l/ 
T, El35©X!j<^ h^^i/7A(g^ctf!ii!©l/4 ©«SH; 

3 >©@*><E>*>fc*>* J; 5 KWMifitt-C^j^Rft 
*?4XY-Zs*^<D&1iK*1&mLrji-jX\.>Z>. 

[0146] &K*mi®mmiK^xw%-tz>. 
[0147] mwMmmifimznx^z-mmi ©of 

f-Wxia1ft^©f±«, Sffi©IBS. ffi^tt©^ 

-£%ati4K:7p-r 0 

[0148] C©0ff-^x-ial3fe^«0ff-^xialSWffl© 

^28) ?:<Sor^ur*s 0 

[0149] ^KCCOff-Axial^^Wg-MteJ:^ 
*r©/<7-*. tttt*. *l/t^3R©j«uSua». i^i 

lis. /< * -*x©7yAxts#tt*jjB««© 

^n-fciiJ^rtfmL/iitg^ftisk:^. ate. cc 
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«. 0ff^ial2&ftffi&^-XKL/cti^28&§e>5C' , < 
a$8®IIJLT¥®<--x©IS(5$i ©»(c^&Lfcfc© 

[0150] KJcteftJMios *>> SHtejco^-c 

22K^f. (&fc039rtt$#7^AXtt?mrt J fc#>9 
0 38tC*$l >X «&ffi©X 9 -©7 ^ A Xft«?tt#!$> 5 
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[0 15 1] ^©itigfll'ettHJgflls ^6 ittg&o 

T. &ffi©iattStC«7yAXft#tt£|#oTI,>.2,&© 

»3*.6ftri»S. cSLfcttlH*. &X<D4b&EM 

*c>J:5«:Sffi©ffl$*a«ii9:tt©#ffi(ci:f3Sa{fc* 
Mi x^a>tcmo-m-v& K> , 7 "*>8I{S$ 

©T^AXftStt*s/J\S(,>©«:*fjEl/-c. 04O©x#* 
YVlifvK V4 ©l&B ; Sfclf 

S«fc 5 Kifc*J*tVC X#? h©^:*$«0.1mn J£l 

>©iJ>ftl,>36^<i:*-3t:i»S. 
[0 152] 




[0153] 



W2] 



39 



CD 



«Fg§¥9-5650 



40 



8 




8 



5 
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[0 154] 



W3] 



C22) ttll¥9 - 5 6 5 0 

41 42 

(l/a+l/bHwsV+x 2 ) 



2cos(t)[1+1/2(1/a-1fc)sMt)y^l^^ 

+C 22 x2 y 2+C i ^^(wy 4 -*- +••••■ 



Z=R-(R-S) 



f 



(R*) 2 



z= — +Ah 2 + Bh 4 +Ch 6 +Dh 8 +Eh 10 +.. 

1+ 7 HlW «U h 2 =x2+y 2 

(8fc£b) 

[0156] W5] 



(SS^28) 



4€ 30 x 3 +C 21 x 2 y+C 1 2 x y 2+ C 0 3y 3+C 40 x4+C 31 A 
+C 22 x 2 y 2 +C 13 xy 3 +C 04 y 4 + +..... 

[0 155] * * 
z=Ah 2 +Bh 4 +Ch 6 4Dh 8 +Eh 10 + 



h 2 /R 



(23) 
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43 



44 



US*®* 



31.7 
24.8 
1.60 



*ffiOffiBjSOftfi{Yi , ZiK 

i Yi Zi $i 

1 0.00 0.00 O.OO 

2 0.00 15.00 25.00 

3 -13.79 3.43 5.00 

4 -25.36 17.22 -10. 00 

5 -30.49 3.12 -15.00 

6 -41.21 12.12 -25.00 



7 -41.21 -6.« 



.00 



Di Ndi 
15.00 
18.00 
18.00 
15.00 
14.00 
19.00 



vdi 



m 

EStSi 
ElttB 

RltfiB 
Kltffi 

m 



R2l a =-1.70158e+01 b =-1.9S675e+01 

C03=-6. 82940e-05 C2l=-4 . 91116e-05 

CQ4= 7.50340e-06 C22= 2.72683e-Q5 

R3l a =-1.46738e+01 b =-1.06108e401 

C03= 1.59750e-03 C21* 2.47761e-03 

C04= 4.94211e-06 C22= 2.88441e-04 

R 4ffi a =-2.54952e+01 b =-2.54826e+01 

C03= 7.3B144e-05 C21= 5.35154e-05 

C04=-9.58347e-07 C22= 5.29320e*07 

R5i a «-6.25646e*01 b =-8.38258e+00 

C03= 6.23735e-04 C21= 6.79503e-04 

C04=-8 . 18199e-05 C22=-1.19484e-04 

R6i a =-2.13397et01 b =~2 . 40733e+01 

C03=-1.74466e-05 C21=-6 . 32275e-05 

C04=-8.53737e-07 C22= 1.33874e-07 



t = 2.69345e*01 
C40= 1.85155e-05 
t =-4.78682e+0l 
C40=-5.44074e-0& 
t = 3.27938e+01 
C40=-1.94878e~06 
t =-4.03998e+01 
C40=-1.48499e-04 
t * 2.57011e+01 
C40=-3.17827e-06 



[0 157] 



we] 



(24) #$!¥9-5 650 

45 46 

$2-1 

y\z -4.5303 -3.6242 -2.7182 -1.8121 -0.9061 C.OOQO 0.9061 1.8121 2.7182 3.6242 4.5303 

-10.2020 -3.2121 -2.9662 -2.7773 -2.6435 -2.5637 -2.5372 -2.5637 -2.6435 -2.7773 -2.9662 -3.2121 

-8.1616 -2.2520 -2.0166 -1.8352 -1.7064 -1.6295 -1,6039 -1.6295 -1.7064 -1.8352 -2.0166 -2.2520 

-6.1212 -1.5323 -1.3022 -1.1246 -0.99B3 -0.922B -0.8976 -0.9228 -0.9983 -1.1246 -1.3022 -1,5323 

-4.0808 -1.0279 -0.8002 -0.6242 -0.4989 -0.4240 -0.3990 -0.4240 -0.4989 -0.6242 -0.8002 -1.0279 

-2.0404 -0.7283 -0.5010 -0.3252 -0.2000 -0.1251 -0.1002 -0.1251 -0.2000 -0.3252 -0.5010 -0.7283 

0.0000 -0.6310 -0.4027 -0.2261 -0.1003 -0.0251 0.0000 -0.0251 -0.1003 -0.2261 -0.4027 -0.6310 

2.0404 -0.7398 -0.5090 -0.3305 -0.2035 -0.1275 -0.1022 -0.1275 -0.2035 -0.3305 -0.5090 -0.7398 

4.0808 -1.0637 -0.8287 -0.6471 -0.5180 -0.4408 -0.4151 -0.4408 -0.5180 -0.6471 -0.8287 -1.0637 

6.1212 -1.6191 -1.3773 -1.1909 -1.0584 -0.9792 -0.9529 -0.9792 -1.0584 -1.1909 -1.3773 -1.6191 

8.1616 -2.4339 -2.1812 -1.9868 -1.6489 -1.7666 -1.7392 -1.7666 -1.8489 -1.9868 -2.1812 -2.4339 

10.2020 -3.5583 -3.2868 -3.0789 -2.9319 -2.8443 -2.8152 -2.8443 -2.9319 -3.0789 -3.2868 -3.5583 

y\x -1.8373 -1.4698 -1.1024 -0.7349 -0.3675 0.0000 0.3675 0.7349 1.1024 1.4698 1.8373 

-4.8079 -1.0295 -0.94S7 -0.8811 -0.8352 -0.8078 -0.7987 -0.8078 -0.8352 -0.8811 -0.9457 -1.0295 

-3.8463 -0.7143 -0.6320 -0.5684 -0.5233 -0.4964 -0.4874 -0.4964 -0.5233 -0.5684 -0.6320 -0.7143 

-2.8847 -0.4841 -0.4033 -0.3410 -0.2967 -0.2702 -0.2614 -0.2702 -0.2967 -0.3410 -0.4033 -0.4841 

-1.9231 -0.3287 -0.2497 -0.1886 -0.1453 -0.1194 -0.1108 -0.1194 -0.1453 -0.1886 -0.2497 -0.3287 

-0.9616 -0.2391 -0.1619 -0.1024 -0.0601 -0.0348 -0.0264 -0.0348 -0.0601 -0.1024 -0.1619 -0.2391 

0.0000 -0.2069 -0.1318 -0.0739 -0.0328 -0.0082 0.0000 -0.0082 -0.0328 -0.0739 -0.1318 -0.2069 

0.9616 -0.2247 -0.1518 -0.0956 -0.0558 -0.0320 -0.0240 -0.0320 -0.0558 -0.0956 -0.1518 -0.2247 

1.9231 -0.2859 -0.2154 -0.1610 -0.1225 -0.0995 -0.0919 -0.0995 -0.1225 -0.1610 -0.2154 -0.2859 

2.8847 -0.3852 -0.3171 -0.2646 -0.2275 -0.2053 -0.1979 -0.2053 -0.2275 -0.2646 -0.3171 -0.3852 

3.8463 -0.5190 -0.4530 -0.4024 -0.3665 -0.3451 -0.3380 -0.3451 -0.366S -0.4024 -0.4530 -0.5190 

4.8079 -0.6858 -0.6216 -0.5723 -0.5376 -0.5168 -0.5100 -0.5168 -0.5376 -0.5723 -0.6216 -0.6858 



[0 15 8] * * [#7] 
£2-2 

^ 4 ^Ax -6 7818 -5.4255 -4.0691 -2.7127 -1.3564 0.0000 1.3564 2.7127 4.0691 5.4255 6.7B18 

-8 7129 -25453 -2 1041 -1.7682 -1.5319 -1.3916 -1.3451 -1.3916 -1.5319 -1.7682 -2.1041 -2.5453 

-6 9703 -2:0119 -1*5829 -1.2560 -1.0260 -0.8894 -0,8440 -0.8894 -1.0260 -1.2560 -1.5829 -2.0119 

V2277 -1 6100 -1 1903 -0.8703 -0.6450 -0.5112 -0.4668 -0.5112 -0.6450 -0.8703 -1.1903 -1.6100 

-34852 -1*3295 -0*9166 -0.6017 -0.3800 -0.2482 -0.2045 -0.2482 -0.3800 -O.6017 -0.9166 -1.3295 

-1*7426 -1.1632 -0.7549 -0.4434 -0.2241 -0.0938 -0.0505 -0.093B -0.2241 -0.4434 -0.7549 -1.1M2 

0 0000 -1.1057 -0.7000 -0.3905 -0.1725 -0.0430 0.0000 -0.0430 -0.1725 -0.3905 -0.7000 -1.1057 
1*7426 -1.1538 -0.74B6 -0.4396 -0.2220 -0.0927 -0.0497 -0.0927 -0.2220 -0.4396 -0.7486 -1-1538 
3 48S2 -1.3061 -0.8994 -0.5893 -0.3710 -0.2413 -0.1983 -0.2413 -0.3710 -0.5893 -0.8994 -1.3061 
5 2277 -1 5631 -1.1526 -0.8399 -0.6198 -0.4890 -0.4457 -0.4890 -0.6198 -0.8399 -1.1526 -1.5631 
6*9703 -1*9275 -1.5108 -1.1936 -0.9704 -0.8379 -0.7940 -0.8379 -O.9704 -1.1936 -1.5108 -1.9275 
8.7129 -2.4045 -1.9788 -1.6549 -1.4273 -1.2922 -1.2473 -1.2922 -1.4273 -1.6549 -1.9788 -2.4045 

* 5 ^Vx -2.5432 -2.0345 -1.5259 -1.0173 -0.5086 -0.0000 0.5086 1.0173 1.5259 2.0345 2.5432 

-3 0855 -0.5418 -0.4346 -0.3527 -0.2950 -0.2607 -0.2493 -0.2607 -0.2950 -0.3527 -0.4346 -0.5418 

-2 4684 -0.4491 -0.3424 -0.2609 -0.2034 -0.1693 -0.1579 -0.1693 -0.2034 -0.2609 -0.3424 -0.4491 

-1 8513 -0.3790 -0.2724 -0.1910 -0.1336 -0.0995 -0.0882 -0.0995 -0.1336 -0.1910 -0.2724 -0.3790 

-1 2342 -0 3305 -0.2236 -0.1421 -0.0846 -0.0504 -0.0391 -0.0504 -0.0846 -0.1421 -0.2236 -0.3305 

-0.6171 -0.3029 -0.1954 -0.1133 -0.0555 -0.0212 -0.0098 -0.0212 -0.0555 -0.1133 -0.1954 -0.3029 

-0 0000 -0 2959 -0 1874 -0.1045 -0.0462 -0.0115 0.0000 -0.0115 -0.0462 -0.1045 -0-1B74 -0.2959 

0.6171 -0.3098 -0.199B -0.1158 -0-0567 -0.0215 -0.0099 -0.0215 -0.0567 -0.1158 -0.1998 -0.3098 

1 2342 -0.3451 -0.2332 -0.1478 -0.0B76 -0.0519 -0.0400 -0.0519 -0.0876 -0.147B -0.2332 -0.3451 

1 8513 -0 4032 -0.2888 -0.2015 -0.1400 -0.1035 -0,0914 -0.1035 -0.1400 -0-2015 -0.2888 -0.4032 

2 4684 -0.4856 -0.3682 -0.2787 -0,2156 -0.1781 -0,1657 -0.1781 -0.2156 -0.2787 -0.3682 -0.4856 

3 0855 -0.5949 -0.4739 -0.3815 -0.3165 -0.2779 -0.2650 -0.2779 -0.3165 -0.3815 -0.4739 -0.5949 



[0 159] 



[J*8] 



(25) «ffl¥9 -5 6 5 

47 48 
£2-3 MMVKDtkmtitfj (x, ylC»t^z(Dfll) 



»6W 

y\x -5.5752 -4.4602 

-6.3600 -1.6075 -1.3168 

-5.0880 -1,3035 -1.0161 

-3.8160 -1.0706 -0.7853 

-2.5440 -0.9066 -0.6223 

-1.2720 -0.8099 -0.5257 

0.0000 -0.7802 -0.4951 

1.2720 -0.8175 -0.5306 

2.5440 -0.9227 -0.6331 

3.8160 -1.0976 -0.8041 

5.0880 -1.3447 -1.0462 

6.3600 -1.6675 -1.3627 



-3.3451 -2.2301 -1.1150 

-1.0943 -0.9372 -0.8437 

-0.7960 -0.6406 -0.5481 

-0.5667 -0.4124 -0.3205 

-0.4045 -0.2507 -0.1591 

-0.30BO -0.1542 -0.0626 

-0.2767 -0.1224 -0.0305 

-0.3108 -0.1555 -0.0630 

-0.4111 -0.2544 -0.1610 

-0.5793 -0.4205 -0.3259 

-0.8176 -0.6562 -0.5601 

-1.1295 -0.9648 -0.866B 



0.0000 1.1150 2.2301 

-0.8127 -0.8437 -0.9372 

-0.5173 -0.5481 -0.6406 

-0.2900 -0.3205 -0.4124 

-0.1287 -0.1591 -0.2507 

-0.0322 -0.0626 -0.1542 

0.0000 -0.0305 -0.1224 

-0.0323 -0.0630 -0.1555 

-0.1300 -0.1610 -0.2544 

-0.3945 -0.3259 -0.4205 

-0.5282 -0,5601 -0.6562 

-0.8342 -0.8668 -0.9648 



3.3451 4.4602 5.5752 

-1.0943 -1.3168 -1.6075 

-0.7960 -1.0161 -1.3035, 

-0.5667 -0.7853 -1.0706 

-0.4045 -0.6223 -0.9066 

-0.3080 -0.5257 -0.8099 

-0.2767 -0.4951 -0.7802 

-0.3108 -0.5306 -0.8175 

-0.4111 -0.6331 -0.9227 

-0.5793 -0.8041 -1.0976 

-0.8176 -1.0462 -1.3447 

-1.1295 -1.3627 -1,6675 



[0 160] * * [J*9] 

S3 



2cttft 



m\Tz?AA 0 30 60 90 C02/<C20Mcos* T2) 

2 0.1071 0.1080 0.1098 0.1107 0.9676 

3 -0.1541 -0.1583 -0.1669 -0.1712 0.9000 

4 0.0762 0.0773 0.0797 0.0808 0.9422 

5 -0.1258 -0.1307 -0.1406 -0.1455 0.8643 

6 0.0879 0.0881 0.0887 0.0889 0.9885 
total -0.3102 -0.3118 -0.3133 -0.3131 





30 


60 


90 


2 -0.0000 


-0.0000 


-0.0000 


-0.0000 


3 0.4284 


0.4195 


0.4026 


0.3946 


4 -1.5301 


-1.4804 


-1.3905 


-1.3496 


5 -0.7744 


-0.8119 


-0.9014 


-0.9553 


6 -0.6801 


-0.6868 


-0.6942 


-0.6947 


total -0.0000 


-0.0000 


-0.0000 


-0.0000 



[0 16 1] 



WHO] 



(26) 



-5 6 5 0 



49 



50 



S4 



23.4 
18.0 
1.80 



Yi 


Zi 


6i 


Di 


Ndi 


v di 




0.00 


0.00 


0.00 


4.27 


1 






0.00 


4.27 


0.00 


6.25 


1.58310 


30.20 


J5J#rB5 


0.00 


10.52 


18.50 


8.10 


1.58310 


30.20 




-4.B7 


4.05 


-1.00 


7.78 


1.58310 


30.20 


KStffi 


-9.77 


10.10 


-19.16 


T-.37 


1.58310 


30.20 


ROTff 


-9.85 


2.73 


-27.19 


8.00 


1.58310 


30.20 


sm 


-16.41 


7.31 


-27.53 


5.81 


1.58310 


30.20 




-16.41 


1.50 


0.00 


2.50 


1 




JSBJrffif 


-16.41 


-1.00 


0.00 




1 




ftffi 



R 2® 



r 2 = 
r 8^ 



-7.891 
9.956 



R 3ffi 



a =-1.14012e+01 
C03=-1.45648e-04 
C04= 2.63198e-05 



R 4® a = 6.22159e+01 
C03= 5.30792e-03 
C04= 4.56272e-04 

R 5l a =-2.43894e+01 
C03=-2.35500e-04 
C04=-4.98744e-05 

R 6® a = 3.78988e+00 
C03= 2.89135C-03 
C04=-6.03057e-04 

R7l a =-1.96892e+01 
C03=-6.49245e-04 
CC4= 1.18747e-05 



b c-1.18198e+01 t = 
C21=-6.61332e-05 

C22= 2.63964e-05 C40= 

b =-3.63434e+00 t = 
C21= 1.47021e-02 

C22= 7.058938-04 C40- 

b =-8,62097e+00 t = 
C21=-4.31297e-05 

C22=-1.20B01e-04 C40= 

b =-3.2i669e+0D t • 
C21* 4.70991e-03 

C22=-1.27501e-03 C40; 

b =-2.48568e+01 t = 
C21=~2.32589e-06 

C22 = 1.91866e-04 C40- 



1.849363401 
4.74629e-05 
3.64536e+01 
-4.80923e-03 
1.97882et01 
-7.58653e-05 
-2.75834e+01 
-8.22786e-04 
2.71952e*01 
9.9O786e-05 



[0 162] 



mi i] 



51 



(27) 



-5 65 0 



52 



ffi\7S>A* o 30 60 90 

-0.0739 -0.0739 -0.0739 -0.0739 

0.2728 0.2728 0.2728 0.2728 

-0.4186 -0.4144 -0.4060 -0.4018 

0.2485 0.2485 0.2486 0.2486 

-0.0746 -0.0745 -0.0743 -0.0742 

0.1445 0.1443 0.1439 0.1437 

0.0566 0.0586 0.0586 0.0586 

total -0.2187 -0.2181 -0.2168 -0.2162 



C02/(C20*lcos*) A 2) 
1.0000 
1.0001 
1.0419 
0.9996 
1.0053 
1.0061 
1.0000 



m\7*JAX 0 


30 


60 


90 


2 0.0000 


0.0000 


0.0000 


0.0000 


3 -0.2653 


-0.2653 


-0.2653 


-0.2653 


4 0.8338 


0.8353 


0.8381 


0.8396 


5 -3.1309 


-3.1288 


-3.1247 


-3.1227 


6 9.3685 


9.2084 


8.9042 


8.7598 


7 0.0607 


0.0619 


0.0642 


0.0654 


8 0.8579 


0.8579 


0.8577 


0.8576 


total 0.0000 


o.oooo 


0.0000 


0.0000 



[0 163] 



(28) «f^¥9 -5 65 0 

53 54 

m 

Sttff3(*ft£U KOTWaffffi (off -axial)) 
7K¥^®ft 19.1 

mU*WiH 14.5 

€.00 





Yi 


Ei 


di 


Di 


Hi 


v di 






0.00 


0.00 


0.00 


74.01 


1 








0.00 


74.01 


21.97 


56.80 


1 




mm 




-39.42 


33.11 


0.85 


53.46 


1 








-75.36 


72.69 


-18.54 


72.34 


1 




&ttm 




•81.87 


0.64 


0.45 


4.66 


1.83400 


37.16 


JStfffi 
/S#r3ff 




-82.11 


-4.01 


4.79 


2.98 


1 






-82.19 


-6.99 


6.46 


1.07 


1.84665 


23.88 






-82.26 


-8.06 


0.18 


4.76 


1 




mm 




-82.83 


-12.79 


-10.13 


6.31 


1.71999 


50.25 




10 


-82.78 


-19.10 


6.30 


3.83 


1 






11 


-82.45 


-22.92 


-0.77 


0.39 


1.83480 


42.72 




12 


-82.06 


-29. 99 


-9.45 


18.41 


1 




mm 


13 


-82.73 


-48.40 


2.00 




1 




m 



R 2H a = 3.36759e+02 b =-3.15328et02 t = 8.95510e*01 

C03=-8 . 68501e-06 C21=-2 .2586Oe-05 

CO4=-2.82857e-07 C22=-3.57767e-07 C40=-1.39322e-08 

C05= 8.22060e-09 C23= 3.33747e-09 C41=-5.80341e-09 

R 3® a =-3.99870e*01 b =-2.94443e*01 t = 5.12198e*01 

C03=-1.60084e-05 C2l= 2.02658e-05 

C04=-2.78682e-06 C22* 1.58674e-05 C40= 2.56031e-05 

C05= 1.68041e-07 C23=-2.82577e-07 C41=-3.88482e-07 

R 4ffi a =-2.36159e*02 b --5.63231e*01 t = 2.33084e*01 

C03=-1.12229e-05 C21=-1.15712e-05 

C04= 1.34763e-07 C22= 1.65257e-07 C40= 1.57502e-07 

C05= 1.26972e-09 C23=-4.19707e-ll C41=-3. 16439e-09 



R 5® 


a 


=-4.40303e*01 


b 


=-4.40303e+01 


t 


n 0.00000e+00 


R 60 


a 


= 2.61887e+01 


b 


- 2.61887e+0l 


t 


= O.00000e*00 


R 7ll 


a 


= L.60442e*01 


b 


= 1.60442e+01 


t 


= 0.O0G00e+OO 


R 80 


a 


=-4.03fi33e+01 


b 


=-4.038336+01 


t 


= 0.00000e+00 


r m 


a 


=-5.43914e+01 


b 


=-5.43914e401 


t 


= O.OOOOOe+OO 


RIO® 


a 


= 1.52012e402 


b 


* 1.52012e+02 


t 


« 0.00000e+00 


Rllffi 


a 


= 1.04459e+02 


b 


■ 1.04459e+Q2 


t 


« 0.00000e+00 


R12® 


a 


= 2.80571e40l 


b 


« 2.80571e*01 


t 


- 0.00000^400 



[0 164] 



Wl 3] 



(29) 



WHPF9-5 65 0 



55 



&7 



56 



f 
H 
H» 
sk' 



power i^AX ffiflPft 












ffi\Ti/AX 0 


30 


60 


90 






C02/( 




0.0253 


0.0255 




U. 0258 






0, 9817 




-0.0416 


-0.0431 


-0.0461 


-0.0476 






0.8739 




0.0216 


0.0217 


0 0214 


U. UIaU 






A QQ1C 




0.0191 


0.0190 


0.0190 








1 ftflfifl 
1 . UUDO 




0.0319 


0.0319 


0.0319 


0.0319 






1 .0010 




-0.0531 


-0.0531 


-0.0529 


-0.0529 






1 0074 

J. . UU fH 




-0.0212 


-0.0212 


-0.0211 


-0. 0210 






i nnan 

± . UUfJU 




0.0144 


0.0142 


0.0138 


0.0136 








10 


0.0049 


0.0049 


0.0048 


0.0048 






1 0136 


11 


-0.0080 


-0.0080 


-0.0080 


-0.0080 






1.0060 


12 


0.0309 


0.0307 


0.0303 


0.0301 






1 0131 


total 


-0.0479 


-0.0482 


-0.0487 


-0 0489 






















30 


60 


90 








2 


0.0409 


0.0407 


0.0403 


0.0402 








3 


0.5593 


0.5483 


0.5273 


0.5172 








4 


-2.6196 


-2.5923 


-2.5394 


-2.5137 








5 


0.3544 


0.3597 


0.3704 


0.3757 








6 


0.4994 


0.5016 


0.5060 


0.5082 








7 


3.1019 


3.0564 


2.9680 


2.9251 








8 


5.4201 


4.9914 


4.3269 


4.0641 








9 


0.2494 


0.2735 


0.3205 


0.3433 








10 


0.7992 


0.8051 


0.8173 


0.8236 








11 


1.3925 


1.3848 


1.3678 


1.3585 








12 


0.4212 


0.4271 


0.4405 


0.4481 








total 


-0.0208 


-0.0207 


-0.0205 


-0.0204 














0 


30 




60 


90 






-20.8605 


-20.7619 


-20.5505 


-20 


.43B3 




-21.8683 


-21.9981 


-22.1082 


-22 


.0949 




39.8260 


39.7062 


39. 


3925 


39 


.1988 




18.9655 


18.9443 


18 


.842 


18.7605 



tO 1 65] 



[*1 4] 



(30) *$H¥9-5 65 0 

57 58 

$8-1 

H.O 10.6 7.1 

HtS^IIfl 10.6 8.0 S.3 

80S 2.00 3.00 4.00 

i Yi ZiM $i Di Bdl vdi 

1 o.oo o.oo o.oo i tit*) 

2 -9.90 3.00 0.00 6.00 1.51633 64.15 /Btfffi 

3 0.00 9.00 28.00 10.73 1.51633 64.15 Rlt® 

4 -8.90 3.00 0.00 10.73 1.51633 64.15 ££tffi 

5 -17.79 9.00 -28.00 6.00 1.51633 64.15 Rtfffi 

6 -17.79 3.00 0.00 1 Sffiffi 

7 -17.79 -10.58 0.00 6.00 1.51633 64.15 Jgfflfi 

8 -17.79 -16.58 -26.00 10.73 1.51633 64.15 EMR 

$ -26.69 -10.58 0.00 10.73 1.51633 64.15 ££fitM 

10 -35.58 -16.58 28.00 6.00 1.51633 64.15 Kit® 

11 -35.56 -10.58 0.00 ft& 1 

12 -35.56 -0.24 0.00 6.00 1.51633 64.15 Atfffi 

13 -35.56 5.76 28.00 10.73 1.51633 64.15 BMW 

14 -44.48 -0.24 0.00 10.73 1.51633 64.15 £EJtW 

15 -53.37 5,76 -28.00 6.00 1.51633 64.15 R#H 

16 -53.37 -0.24 0.00 &£( 1 Stf® 

17 -53.37 -5.09 -0.00 1 &M 



[0166] 



59 

318-2 



(31) 



GWPF9-5 85 0 



60 



D l 
D 6 
Dll 
D16 



&ftfl 

3.00 
13.58 
10.34 

4.86 



3.00 
7.92 
8.32 
8.40 



3.00 
2.00 
9.56 
1S.6S 



D 1— 1® Zi (M) 

0 2- 6® Zi(M) 

D 7-Ul ZiW) 
012-16W 

D17® Zi(K) 

R2l r 2=0° 

R4l r 4=*> 

R 6® r 6»«> 

R7l r 7«» 

R 9® r 9*o° 

RlllS rll8~ 

R12® rU-» 

Rl4ffi rldsoo 



Zi(Vl 
Ziltf} 

Zi(W> ♦ 5.66 
ZiOf) ♦ 3.54 
ZiW 



Zi(T) » Zi<H) 

Zim « Si<M) 

Zi{T> o zi(W) ♦ 11.58 

Zi(TJ = tim ♦ 10.7$ 

zim « zim) 



R 3® 



R 5® 



R 8M 



RlO® 



R13® 



R15® 



C02=-9.93659e-03 
C03= 7.21398a-06 
C04= 1.48230e-O5 

CC2»-1.00QOOe-02 
C03" 8,«U57e-05 
C04= 9.82308e-05 

C02=-1.97738e-03 
C03*-5.95281e-05 
C04- 1.16019e-05 

C02* 4.80326e-D3 
C03=-2.10929e-05 
C04=-4. B9310e-06 

C02=-6.79637e-03 
C03=-1.31716e-05 
C04=-2.47265e-06 

C02* 3.98146e-03 
C03»-8.15022e-05 
C04« 2.78836e-07 



C20=-1.22676e-02 
C21=-1.44539e-03 
C22=-7.24467e-05 

C20— 1.46379e-02 
C21*-3.69104e-04 
C22=-2.21626e-05 

C20*-2.14999«-03 
C21=-6.08801e-OS 
C22*-3.03704e-05 

C20* 6. 4247Be-03 
C21=-7.01246«-05 
C22= 7.92301e-07 

C20*-8.35258a-03 
C21=-1.2l231e-04 
C22= 5.40094e-06 

C20= 4.12905e-03 
C21=-8.04787e-04 
C22=-3.52617e-07 



C40* 5.24580e-05 



C40* 7.119886-06 



C40*-6.27330e-06 



C40=-1.37335e-O6 



C40=-1.63241e-07 



C40=-3.931fiBe-05 



[0 167] 



mm 









* * 


[if 16] 














0 


30 


60 


90 


C02/( 


2 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


3 


0.0683 


0.0676 


0.0663 


0.0657 


1.0390 


4 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


5 


0.0687 


0.0711 


0.0760 


0.0784 


0.8763 


6 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


7 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


6 


-0.0136 


-0.0131 


-O.O120 


-0.0115 


1.1797 


9 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


10 


0.0330 


0.0333 


0.0341 


0.0344 


0.9590 


11 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


12 


o.oooo 


0.0000 


0.0000 


0.0000 


1.0000 


13 


0.0467 


0.0462 


0.0452 


0.0447 


1.0437 


14 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 


15 


-0.0274 


-0.0260 


-0.0234 


-0.0221 


1.2369 


16 


0.0000 


0.0000 


0.0000 


0.0000 


1.0000 



[0 168] 



1*17] 



61 

m9-2 



EfB¥9-5 650 

62 



powr<07iMX|fc&& 

r0 7*\7i>AX 0 30 60 90 

2 0.O7O6 0.0707 0.0710 0.0712 

3 0.0259 . 0.0264 0.0278 0.028S 
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